Prostacyclin synthesis and prostacyclin receptor expression in the porcine corpus luteum: evidence for a luteotropic role in vitro.
The prostacyclin (prostaglandin I2) signaling system is an essential regulator of vascular homeostasis. Since the corpus luteum is a highly vascularized gland, prostacyclin seems to be crucial for luteal development and function. Although progress has been made in understanding the luteotropic action of prostacyclin in mammals, its role in the porcine corpus luteum remains to be determined. Therefore, studies were conducted to (1) determine profiles of prostacyclin synthase expression and prostacyclin metabolite concentration, as well as prostacyclin G-protein-coupled receptor expression in porcine luteal tissue on days 2 to 16 of the estrous cycle and days 10 to 30 of pregnancy using real-time PCR, western blot, or enzyme immunoassay; and (2) examine the effect of prostacyclin on progesterone synthesis in vitro. To accomplish the second aim, luteal cells were treated with prostacyclin analogs, iloprost and carbaprostacyclin, in the presence or absence of prostacyclin receptor antagonists. The mRNA expression of cytochrome P450 family 11 subfamily A member 1 and hydroxy-delta-5-steroid dehydrogenase, 3 beta- and steroid delta-isomerase 1 was analyzed using real-time PCR, while progesterone concentration in culture medium was assessed by radioimmunoassay.Dynamic changes of prostacyclin synthase and prostacyclin receptor expression were observed in porcine luteal tissue during the estrous cycle and early pregnancy. Moreover, prostacyclin stimulated progesterone production and this effect was abolished by the addition of prostacyclin receptor antagonists. Our findings provide strong evidence that prostacyclin and its signaling system are present in corpus luteum of the pig and may directly promote luteotropic activity through upregulation of progesterone synthesis.